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Abstract 
Food security is one of the highest problems that the governments have to face in the third millennium. The complexity of this 
problem justifies the performance of researches, in view of finding viable solutions, not only in agriculture, but in other branches 
of activity too. Among them, the field of insurances is to be noted by its struggles to adapt to the new challenges. This paper tries 
to clarify the way in which insurances may become a key factor for the food security and addresses the following issues: food 
security factors; factors impacting on the development of agricultural insurances, risks connected to the agricultural activities and 
the way in which the insurance protection may affect the increase of production and the overcoming of food insecurity; European 
agricultural insurance systems. 
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1. Introduction 
During the history of mankind, food supply has frequently implied special efforts and overcoming of many 
obstacles. Nowadays, the advanced technology solves many of the problems related to food security, contributing in 
a great extent to the significant increase of the quantity of food necessary to the mankind. Despite of the technological 
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advances, there are many countries, especially the developing countries that are still facing problems regarding the 
food security, although their governments and several international organisations are making efforts to improve this 
situation. 
Taking these into account and also the fact that population boom on Earth is a real threat, we are entitled to say 
that food security is one of the biggest challenges of the 21st century. 
The experts appraise that in order to meet the food demand of the mankind, the agricultural production should 
increase with 60 % until 2050. This is a real challenge especially because in agriculture, the unforeseen events play a 
very important role. Unfortunately, the agricultural production was and will always be affected by the extreme weather 
events, resulting in damages, and the global impact will be huge, taking into account the fact that these disasters take 
place anywhere in the world, even the highest producers and importers being exposed. 
2. Material and method 
A sustainable agriculture is vital for the food security of the mankind. The availability of resources, volume of 
investments in the agricultural sector, governmental policies, market competition, all play an important role being 
closely connected. However, we can consider that the strongest pressure is put by the climate changes that threaten 
to widen the gaps between different parts of the world, as well by the extreme weather events related to those 
changes. This paper analyses the theoretical issues of the connection between food security - agricultural production 
- risks related to the agri-food sector - insurances, based on the statistical data given by the Sigma publication - 
Swiss Re. and the report of the European Commission, "Agricultural Insurance Schemes". 
3. Results and discussions 
Having regard to the fact that at least 70 % of the poor population of the world live in rural areas, the development 
of the agricultural sector, in this case the growth of its productivity, represents one of the key factors for providing the 
food security. 
In addition to the agricultural production, the other factors with a great impact on the food security are: the efficient 
food distribution that allows the access of all individuals to food and poverty reduction. 
 
          
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Main factors of food security          
Source: Sigma Re No. 1/2013 (Swiss Re Economic Research & Consulting) 
 
 
In the developing countries, where agriculture is characterized by small farms, underperforming technologies and 
under-investments in the sector, provision of food supply is accomplished only if major investments are made in order 
to increase productivity. 
Effective food distribution is another important pillar of food security. Statistics show that, annually, almost a third 
of the food produced globally for human consumption is lost or is degrading.  Proper governmental policies, 
development of transport infrastructure, upgrading of processing and packaging facilities, storage availability, and 
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also a more efficient distribution chain, especially in the developing countries, are factors that may put a stop to 
scattering a large quantity of food and would provide the equal access of everybody to the daily food.   
Poverty reduction is also an extremely important and sensitive factor for the strengthening of food security. 
Currently, around 40 % of the population in the poor areas of the world (South Asia and Sub-Saharan Africa) live in 
extreme poverty and lack the financial means to ensure an adequate access to food. Besides, we should also take into 
account the fact that the existence of the small farms and of their owners is always questioned because of the 
uncertainty of the activity of this field, and because many of them depend entirely on the agricultural production both 
for ensuring an income and for meeting the basic food needs. 
In this extremely complex and sensitive context, insurances may represent a key element, making the food 
distribution more efficient by: developing the transport networks, distribution channels, warehouses and all the other 
logistics elements. Thus, the presence of the insurance services in agriculture becomes essential for many developing 
markets. Insurances may also mitigate the vulnerability to poverty caused by the illness, accident or death of the small 
farmers and of other persons, the insurers offering the protection of their life and health, by different insurance 
products adapted to their needs. 
It is generally understood that insurances do not represent a panacea for solving the problem of global food security, 
but may represent an important measure for meeting the objectives related to this problem. The global insurance 
industry is constantly adapting to the existent problems and may represent an important partner that provides the 
necessary coverage against different risks threatening the agricultural production and thus contributing to the 
diminishing of global food insecurity. 
4. Factors impacting the development of agricultural insurances 
The factors with the highest impact on the agricultural production and implicitly on the development of insurances 
in this sector are the climate changes and their related phenomena, such as: 
1. CO2 concentrations - The greater concentrations of CO2 in the atmosphere have the potential to increase the 
biomass production and to increase the physiological efficiency of water use in crops and in weeds. However, the 
increase of CO2 does not produce proportional increases in crop productivity. Furthermore, since weed growth may 
also be enhanced by increased CO2, changed weed ecology may emerge with potential for increased weed competition 
with crops. 
2. Sea level - Increases in sea levels forecast by experts will inundate coastal agricultural areas, unless measures 
are taken to protect low-lying agricultural land. This phenomenon may also lead to salinization of the water supply. 
An indirect effect of the water level increase on agriculture may also be represented by the fact that some population 
centres may become uninhabitable, the displaced urban population being in need of houses that will be built someday 
on agricultural land also. 
3. Extreme weather events, such as: 
 Drought, that in arid regions may reduce subsequent river discharge and irrigation water supply necessary for 
irrigating the agricultural crops; 
 High relative humidity, frost, and hail may also affect yield and quality of fruits and vegetables (especially corn 
and other grains); 
 Inter-annual variability of precipitation is a major cause of variation in crop yields and yield quality. The excessive 
droughts exacerbate wind and water erosion, thus affecting crop productivity. On the other hand, periods of high 
humidity may lead to the decrease of crop yields because of waterlogging and the increased pest infestations 
because of climate changes. High soil moisture may also hinder the soil works.  
 Precipitation intensity - Intense bursts of rainfall may damage plants by lodging of standing crops, soil erosion 
being promoted. The extent of crop damage depends on the duration of precipitation and flooding, crop 
developmental stage, and air and soil temperatures. Precipitation, being the primary source of soil moisture, is 
probably the most important factor affecting the productivity of crops. Thus, a change in climate may cause changes 
in total seasonal precipitation, its within-season pattern, and between-season variability.  
 Temperature - When the optimal temperatures for developing in normal conditions of a crop in a particular region 
are constantly exceeded, that crop tends to respond negatively, resulting in a drop in yield.   
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In this context, we may appraise that the agriculture in the European Union, and in other parts of the world, will 
have to face serious challenges such as:  Competition for water resources, rising costs due to environmental protection 
policies, competition for international markets, climate changes and related physical factors, and uncertainties in the 
effectiveness of European policies. 
Risks connected to the agricultural activities  
“Risk Management and Agricultural Insurance Schemes”, a study prepared by Joint Research Centre of the 
European Union, classifies the main risks connected to the agricultural activities, as follows: 
 Political risks, as a result of the renegotiation of EU internal trade agreements, affecting mainly the price variations 
or the subsidies paid to the farmers; 
 Commercial risks, caused by the balance of powers between the retailers and the farmers, obviously in favour of 
the retailers, with a negative impact on the farmers’ income; 
 Sanitary risks, as a result of implementing new sanitary standards or some measures required by the occurrence of 
animal diseases; 
 Climate risks, as a result of the global warning phenomenon. These affect the plant crops, and also have a negative 
impact on livestock farming, by pasture destruction or diminishing the fodder reserves. 
 In Europe, the systematic collection of statistical data starting with 1975, from more than 2000 weather stations 
spread on the entire continent, made possible the drawing of climate risk maps based on which some may forecast, 
depending on the season, geographical position and type of plant crop, the exposure to different weather risks. 
These maps have also indicated that Europe is very heterogeneous as regards the vulnerability of agricultural 
production and there is no region in Europe that is not exposed systematically to at least one of the main climate 
risks. 
Swiss Re experts perform an even more complex classification of the risks within the entire food value chain, 
taking into account the level of risks and their manifestation in each of the chain links. They are shown in the table 
below. 
 
  Table 1: Main risks in the food value chain 
 
 
Risk typology 
Key elements including government initiatives/policies,  
financial services (banks, insurances), support services 
Input suppliers Farmers 
Internal and 
international 
trade 
Food processing 
companies Retailers 
Production risks * *** * * * 
Operational risks ** *** ** *** ** 
Market risks ** *** * *** ** 
Financial risks * *** * * * 
Technology risks ** *** * ** * 
Policy related 
risks ** ** * ** * 
Infrastructure 
risks * * * * * 
  Note: Risk level: ***high, **average, *low 
  Source: Sigma Re No. 1/2013 (Swiss Re Economic Research & Consulting) 
 
Within the category of production risks, climate risks affecting the farmers and natural disaster risks affecting a 
region, a country were included. 
Besides the direct action with visible effects on the stabilization of agricultural producers’ incomes, insurances may 
also have an indirect action, representing a guarantee accepted by the banks that grant agricultural credits and thus 
making the bank financing available also to the small farmers. This is a premise of the development and modernization 
of the agricultural sector, especially in developing countries, impacting the production increase and the overcoming 
of food insecurity.  
Also, we should not ignore that fact that in the developing countries, where the infrastructure is still less developed, 
insurances also play a role in stimulating the investments for the creation of new storage areas, purchasing transport 
means, developing efficient distribution networks and logistics services, these being some of the most powerful tools 
in increasing the efficiency of a company (Marcu L, Mrcu A, 2013). 
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As regards the variety of agricultural insurances in Europe, we should say that they differ based on the specific of 
the field they are targeting.  Thus, in case of animal insurances, governments and Community institutions bear the 
largest part of the cost of the direct damages and, in percentages that vary from case to case, a portion of the cost of 
the indirect damages. States intervene by state budget payments or by some financing schemes created as public-
private partnerships.  In case of crop insurances, the product mix offered by the insurance sector is more varied, from 
one risk insurances to complex insurances for farms, for multiple risks, covering both the financial risks caused by a 
fall in production and those caused by the unfavourable price fluctuations. 
The most developed are the one risk insurances, especially hail insurances present in all EU countries. The more 
complex insurances for agricultural production - multi-risk agricultural insurances - are frequent especially in 
countries where the public sector participates with a type of financial support in the development of agricultural 
insurances. The multi-risk policies cover the main climate risks that, by their occurrence, may result in the significant 
diminishing of the agricultural production. Usually, these policies do not cover the risks related to plant diseases. 
European agricultural insurance systems 
An analysis of the European agricultural insurance systems emphasized the fact that Spain has the most developed 
agricultural insurance system in the European countries by which most of the risks directly influencing the diminishing 
of the agricultural production are covered. An important part is played by the Spanish government and also by the 
associations of farmers and insurers that represent integral parts of an insurance system made available to the farmers.   
Agricultural insurance systems have also been developed in France, Italy, Austria, and Luxemburg, where the loss 
of production is covered by insurance for almost all the risks. There is a basic insurance for hail to which a supplement 
for production insurance is added, partially state-subsidized for the most important risks that are specific for that 
countries. 
In Portugal and Sweden, and in a large part of the Central and Eastern Europe countries, such as Bulgaria, Czech 
Republic, Hungary, Romania, Slovakia and Slovenia, to the basic insurance, a combined risk insurance may be added, 
if available.  
There are many countries, such as Belgium, Germany, The Netherlands or Great Britain where hail insurance and 
other few one risk insurances are the only one available, and the demand for other types of agricultural insurances is 
negligible. Usually, in these countries there are no schemes of public subsidies for the agricultural insurances. The 
Nordic Countries have, in general, a very low level of demand for agricultural insurances. A special case in Europe is 
represented by the insurance systems of Greece and Cyprus, where a public system of mandatory agricultural 
insurances operates. 
Conclusions 
The matters covered in this paper lead us to the following conclusions:  
 Food security directly depends on the agricultural production and indirectly on other factors on which the 
agricultural production is based, such as the inputs represented by: seeds, fertilizers and equipment. They are made 
available to the farmers by a distribution system supporting the flow of goods and services.  
 Agricultural insurances can help not only food producers but also other players in the food supply value chain. 
 Agricultural insurances help managing risks in the agricultural food value chain, they stabilise farming income and 
promote investments in agriculture. 
 Agriculture insurances represent one of the tools that help the agricultural producers in the developing countries to 
switch from the subsistence farming to the sustainable agriculture.  
 Although insurance alone cannot provide food security, it can play a big part in raising awareness of the importance 
of risk mitigation and encouraging investments in increasing the agricultural efficiency. 
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